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Description
Field of Art

[0001] The present invention relates to a thermostat
which is mounted to an internal combustion engine for
controlling the flow of a liquid coolant by blockage and
communication of a liquid flow path and a structure for
mounting said thermostat therebetween.

Background of Art

[0002] The majority of the cooling systems for an au-
tomotive internal combustion engine presently available
on the market are designed to cool the engine by water
used as a liquid coolant or a liquid cooling medium. This
type of cooling system is known as the water cooled type
cooling system which is employed for an engine of four-
wheeled vehicles as well as an engine of two-wheeled
vehicles.

[0003] Said water cooled type cooling system for an
automotive internal combustion engine mentioned above
is provided with a radiator outside the engine body, mak-
ing it necessary to circulate the liquid coolant by connect-
ing the radiator and the engine body with a rubber hose
or the like. Thus, the system is comprised of a radiator
acting as a heat exchanger, a water pump which sends
the liquid coolant from the engine to the radiator forcibly
under pressure, a thermostat which controls a flow of the
liquid coolant on the basis of the temperature of the liquid
coolant flowing out of or into the radiator to maintain a
suitable temperature, and a rubber hose or the like which
defines a circular flow path of the liquid coolant.

[0004] Thus, such structure prevents an overheating
caused by the heat from the engine and on the other
hand it prevents an over cooling in a cold season, thus
always maintaining the engine temperature at an opti-
mum level.

[0005] A thermostat in general and a structure for
mounting such thermostat to be employed for aforemen-
tioned water cooled type system will be described with
reference to Fig. 10 (a), Fig. 10 (b) and Fig. 11. Fig. 10
(a) and Fig. 10 (b) are explanatory views in which the
conventional thermostat is mounted to the liquid coolant
flow path of an internal combustion engine and Fig. 11
is an enlarged view of the thermostat being mounted as
shown in Figs. 10(a) and 10(b).

[0006] As shown in said figures, a thermostat 100 is
arranged to be mounted at a predetermined position in
a liquid coolant flow path 110 defined between a body of
an engine E and a radiator R. Also, as shown in Fig. 11,
said thermostat 100 is provided with a piston 102 which
moves back and forth as a result of the action of an ele-
ment 101. Said thermostat 100 is arranged in the liquid
coolant flow path 110 such that the moving direction of
the piston 102 is set parallel to a flow direction of the
liquid coolant.

[0007] Further, on said thermostat 100, a valve ele-
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ment 103 and a valve seat 104 come into and out of
contact with each other by the reciprocal action of the
piston 102 to assure blockage and communication of the
liquid coolant flow path.

[0008] Still,in Fig. 11, the numeral 105 denotes a guide
section to guide the piston 102 for reciprocal action there-
of, the numeral 106 denotes a wax case charged with
wax, the numeral 107 denotes a second valve element
to close or to open a bypass line 110A. Moreover, in Figs.
10, the letter P denotes a water pump and the letter R
denotes a radiator.

[0009] Here, an operation of said thermostat 100 is
described hereinafter with reference to Fig. 10 (a). As
shown in Fig. 10 (a), the thermostat 100 causes the liquid
coolant flow path 110 to be closed from the time when
the engine is started until the time when the engine is
warmed up to an optimum temperature.

[0010] Thus, the water coolant from the engine E will
not flow into the radiator R but circulate back to the engine
E by way of the bypass line 110A (see the arrow marks
in Fig.10 (a)) such that the engine is warmed up to the
optimum temperature quickly.

[0011] Onthe other hand, after the engine E is warmed
up to said optimum temperature, the valve element 103
of the thermostat 100 opens as shown in Fig. 10 (b), such
that the liquid coolant flow path 110 of the radiator side
is broughtinto communication. As aresult, the liquid cool-
ant circulates to the engine E by way of the radiator R
(see the arrow marks in Fig.10 (b)) and therefore the
inside of the engine E is cooled to maintain the temper-
ature at an optimum level.

[0012] By the way, since said conventional thermostat
is located inside the liquid coolant flow path, a pipe di-
ameter of the liquid coolant flow path 110 where the ther-
mostat 100 is located is required to be large to maintain
the flow of the liquid coolant in a predetermined quantity
within the liquid flow path. In addition, there are many
limitations to the place where the thermostat can be lo-
cated and further, it is difficult to conduct a mounting op-
eration of the thermostat.

[0013] To solve the problems as described above, a
buried type thermostat which is designed to be buried in
an insertion hole 120c¢ formed across the liquid coolant
flow path 121 in an engine head 120 has already been
proposed as shown in Fig. 12 (Japanese Patent Appli-
cation No. 11-17923).

[0014] The buried type thermostat 122 is composed of
a hollow cylindrical valve body 123 in which an entrance
opening 123a and an exit opening 123b are formed in
correspondence with said liquid coolant flow path 121, a
thermo valve 124 housed in said valve body 123, a lid
126 screwed to an engine head 120 to secure the valve
body 123, and a coil spring 125 loaded between the ther-
mo valve 124 and the lid 126 to urge the thermo valve
124 upward as seen in the figure.

[0015] Furthermore, said thermo valve 124 is com-
posed of a wax case 124b charged with an expansive
wax 124a, a diaphragm 124d to transmit the expansion
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and the contraction of the wax 124a to a semi-fluid 124c
on upper side, a rubber piston 124e on the upper side
where the reaction of the diaphragm 124d is transmitted
through the semi-fluid 124c, a back-up plate 124g which
transmits the reaction of said rubber piston 124e, and
the piston 124f where the reaction of said back-up plate
1249 is transmitted to push a metal fixtures 123e of cap
member 123d and the element (valve element) 124h hav-
ing these component members arranged in a laminated
structure.

[0016] The thus constructed buried type thermostat
122 is buried in an insertion hole 120c formed across the
liquid coolant flow path 121 in an engine head 120.
[0017] Next, an outline of an operation of the buried
type thermostat 122 will be described herein after. The
liquid coolant inside the liquid coolant flow path 121 is at
a low temperature before the warming up and this tem-
perature is transmitted to the wax 124a inside the wax
case 124b by way of the periphery of the element 124h
and the wax case 124b.

[0018] At this moment, the element (valve element)
124h is pressed upward by the coil spring 125 to close
the entrance opening 123a and the exit opening 123b.
As a result, the liquid coolant flow path 121 is blocked by
the element (valve element) 124h such that the liquid
coolant will not flow therethrough.

[0019] Then, as the temperature of the liquid coolant
inside the liquid coolant flow path 121 rises with the lapse
of time, the wax 124a inside the wax case 124b expands
to increase its volume. And in response to this volume
increase, the diaphragm 124d bulges to the upper side,
giving rise to a force to push the rubber piston 124e, the
backup plate 124g and the piston 124f upward by way
of semi-fluid 124c on the upper side.

[0020] However, because a tip of the piston 124f is
always in contact with the inner surface of the metal fix-
tures 123e of said cap member 123d, the element 124h
itself is pushed down by a relative movement against the
piston 124f.

[0021] As a result, the element (valve element) 124h
opens the entrance opening 123a and the exit opening
123b of the valve body 123 such that the liquid coolant
in the liquid coolant flow path 121 flows therethrough.
[0022] By the way, ridges 123c and 123d are formed
in the periphery of the valve body 123 of said buried type
thermostat 122 to have a structure so as to be inserted
along guiding slots 120a and 120b of the engine head.
[0023] The above-described state is showninFigs. 13.
Fig. 13(a) is a cross-sectional view taken along the line
X-X of Fig.12 and Fig. 13(b) is an explanatory view based
on Fig. 13(a) for describing a work. In a state of Fig. 13
(a), a flow path area FA is in the state of communication
and the liquid coolant is flowing therethrough as shown
by bold arrow marks.

[0024] When the valve body 123 is inserted into the
insertion hole 120c, a narrow space Sis left therebetween
over the semicircular distances extending from the guid-
ing slot 120a formed in the insertion hole to the guiding
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slot 120b formed therein; in other words, from the ridge
123d to the ridge 123c formed in the valve body. As a
result, there is a technical problem where the liquid cool-
ant flows through said space S even in a state where the
valve element 124 blocks the entrance opening 123a and
the exit opening 123b to close the liquid coolant flow path
as shown with broken arrow marks of Fig. 13 (b).
[0025] To solve the above-described problem, a meth-
od has been proposed to ensure the valve body 123 is
slightly rotated (see arrows a) to make said ridges 123c
and 123d closely abut against the sidewall of the guiding
slots 120a and 120b as shown in Fig. 13(b). However,
there remains a problem that the close contact of the
ridges with the sidewall of the guiding slots becomes in-
sufficient by vibrations or for some other reasons, espe-
cially after a long-term service.

[0026] Also, there is another technical problem that
processing costs increase because of the need to form
aninsertion hole in the engine head for inserting the valve
body 123, and said guiding slots 120a and 120b.
[0027] US-A-3 682 380 describes a valve comprising
a body having a central bore embodying a reduced-di-
ameter seating, a pair of inlet ports and a pair of outlet
ports connecting to the central bore for admission of fluid
to and from the bore. Thermosensitive means are dis-
posed in the bore in the path of fluid flow and have as-
sociated therewith a spring-loaded valve member dis-
placeable, under the influence of the thermosensitive
means, between a first position (with a pair of inlet ports
in communication with the bore and at least one of the
outlet ports) and a second position (cooperating with the
seating to divide the bore into two chambers with each
of the inlet ports of the pair communicating through a
respective one of the chambers with a respective one of
the outlet ports).

[0028] Itis an object of the present invention to provide
a thermostat which prevents a liquid coolant from leaking
out through a space left between a valve body and an
insertion hole, and at the same time reduces processing
cost by decreasing work on an engine head (engine
block) and a structure for mounting said thermostat.
[0029] A thermostatin accordance with the presentin-
vention comprises a cylindrical valve body formed with
an entrance opening and an exit opening in a periphery
thereof, a flow path area defined within said cylindrical
valve body to bring said entrance opening and said exit
opening into communication with each other, a valve el-
ement movable back and forth across said flow path area
in response to a temperature change of a liquid coolant
flowing in said flow path area to provide blockage and
communication thereof with the flow path area by open-
ing and closing said entrance opening and said exit open-
ing with its movement, characterized by a synthetic rub-
ber member on a periphery of the valve body between
said entrance opening and said exit opening along the
axis of the valve body.

[0030] Because the synthetic rubber member is
formed in the periphery of the valve body between the
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entrance opening and the exit opening along the axis of
the valve body, when the valve body is inserted into the
engine head, said synthetic rubber member closely fits
in the insertion hole thus preventing the liquid coolant
from leaking out from the space left between the periph-
ery of the valve body and the insertion hole.

[0031] Therefore, when the thermostat blocks the flow
path area, an inconvenience where the liquid coolant on
the radiator side leaks out to the engine side can be re-
duced and the engine warms up rapidly.

[0032] Inaddition, thereis no need to form guiding slots
in the engine head so that, the processing cost can be
reduced.

[0033] Inone variant, said synthetic rubber member is
formed by baking it to the relevant position of the periph-
ery of the valve body.

[0034] Where the synthetic rubber member and the
valve body are united by attaching the synthetic rubber
member to the valve body by baking, there is less chance
of falling apart, and said results can be obtained for a
long term.

[0035] In one embodiment a piston which moves the
valve element in response to a change in temperature of
the liquid coolant flowing inside said flow path area,
projects from the upper-end surface of said valve body
and comprises a cap section which is attached to an in-
ner-side wall of the valve body, and said rubber member
is formed on the periphery of said valve body and the
upper-end surface of the cap section.

[0036] Where said rubber member is formed on the
periphery of said valve body and the upper-end surface
of the cap section, the liquid coolant is prevented from
leaking out from not only the space left between the pe-
riphery side of the valve body and the insertion hole, but
also from the space left between the upper-end surface
of the cap section and the insertion hole.

[0037] Therefore, when the thermostat blocks the flow
path area, an inconvenience where the liquid coolant on
the radiator side leaks out to the engine side can be re-
duced more and the engine warms up rapidly.

[0038] In one embodiment, the thermostat comprises
said piston which moves the valve element in response
to a change in temperature of the liquid coolant flowing
inside said flow path area, a cap member projecting from
the upper-end surface of said valve body and said piston
being in contact with an inner-side wall of the valve body,
a connecting section which connects the upper-end sur-
face of said valve body and the cap member, slots formed
on the periphery of said valve body, a ridgeline of the
connecting section and the upper-end surface of the cap
member and said rubber member is formed on the pe-
riphery of said valve body and the upper-end surface of
the cap member.

[0039] Where the slots are formed in above described
manner, the synthetic rubber members can be mounted
easily by just inserting them into said slots without meth-
ods such as baking.

[0040] Particularly, when said synthetic rubber mem-
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bers are ring-shaped, the synthetic rubber members can
be assambled easily by just inserting the ring-shaped
synthetic rubber member into the slots formed on the
periphery of said valve body, ridgeline of the connecting
section and the upper-end surface of the cap member.
[0041] Said thermostat may have a structure where
said valve body is inserted into an insertion hole formed
across said liquid coolant flow path area, and the valve
body and said insertion hole come into close contact with
each other by way of said synthetic rubber member.
[0042] Where the valve body and said insertion hole
come into close contact with each other by way of said
synthetic rubber member, when the thermostat blocks
the flow path area, an inconvenience where the liquid
coolant on the radiator side leaks out to the engine side
can be reduced and the engine warms up rapidly.
[0043] For a better understanding of the invention and
to show how the same may be carried into effect, refer-
ence will now be made, by way of example, to the ac-
companying drawings, in which:

Fig.1 is an exploded perspective view of the thermo-
stat in accordance with a first embodiment of the
present invention;

Fig.2 is a vertical cross-sectional view of the thermo-
stat in accordance with the first embodiment of the
present invention being located inside the internal
combustion engine and also shows the thermostat
closing the flow area;

Fig.3 is a vertical cross-sectional view showing the
thermostat in accordance with the first embodiment
of the present invention being located inside the in-
ternal combustion engine and also shows the ther-
mostat opening the flow area;

Fig.4 is a plan view of the thermostat in accordance
with a second embodiment of the present invention;
Fig.5 is a front view of the thermostat in accordance
with a second embodiment of the present invention;
Fig.6 is a side view of the thermostat in accordance
with a second embodiment of the present invention;
Fig.7 is a vertical cross-sectional view of the thermo-
stat in accordance with a second embodiment of the
present invention;

Fig.8 is a vertical cross-sectional view of the thermo-
stat in accordance with the second embodiment of
the present invention being located inside the inter-
nal combustion engine and also shows the thermo-
stat closing the flow area;

Fig.9 is a vertical cross-sectional view showing the
thermostat in accordance with the second embodi-
ment of the present invention being located inside
the internal combustion engine and also shows the
thermostat opening the flow area;

Fig.10(a) and Fig.10(b) are explanatory views show-
ing the conventional thermostat being mounted to
the liquid coolant flow line of the general internal
combustion engine in general;

Fig.11 is an enlarged view of the mounting section
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of the thermostat shown in Figs.10.

Fig.12is an exploded view showing the conventional
thermostat being mounted to the liquid coolant flow
path of the internal combustion engine; and
Fig.13(a) and Fig.13(b) are views showing the liquid
coolant flowing through the space between the ther-
mostat and the insertion hole.

Preferred Embodiments of the Present Invention

[0044] The present invention is described concretely
based on embodiments with reference to drawings. Here,
although a thermostat described hereinafter as first em-
bodiment and second embodiments of the presentinven-
tion is a buried type thermostat applied to a liquid coolant
flow path formed in an engine head, its layout position is
not limited to the engine head but said thermostat may
be mounted also to an engine block, inside a radiator, at
a branch point of a bypass line or the like as long as it is
within the liquid coolant flow path.

[0045] At first, the first embodiment of the present in-
vention is described with reference to Fig.1 to Fig.3. Fig.
1 is an exploded perspective view of the thermostat in
accordance with a first embodiment of the present inven-
tion. Fig.2 and Fig.3 are vertical cross-sectional views of
the thermostat in accordance with the first embodiment
of the present invention, said thermostat being located
inside the internal combustion engine and Fig.2 shows
a flow passage area being closed and Fig.3 shows the
flow path area being open. Further, this Fig. 1 shows the
buried type thermostat viewed from the radiator side of
said Fig.2 and Fig.3.

[0046] This buried type thermostat 1 is composed of a
hollow cylindrical valve body 17 in which an entrance
opening 17a and an exit opening 17b are formed in cor-
respondence with said liquid coolant flow path 3, athermo
valve 7 housed in said valve body 17, a lid 19 screwed
to an engine head 2 to secure the valve body 17, and a
coil spring 6 loaded between the thermo valve 7 and the
lid 19 to urge the thermo valve 7 upward as seen in the
figure just like said buried type thermostat 122 which has
already been proposed.

[0047] Said valve body 17 is composed of a hollow
cylindrical member having outer diameters to allow in-
sertion thereof into an upper insertion hole 4a and a lower
insertion hole 5a formed in the engine head 2 and a syn-
thetic rubber member 17g attached in a periphery 17e of
said valve body extending intermediate between said en-
trance opening 17a and said exit opening 17b along the
axis of the valve body 17.

[0048] In this embodiment, as shown in Fig. 1, said
synthetic rubber member which connects the lower and
upper ends of the valve body 17 along the axis of the
valve body 17 is provided in the periphery 17e of the
valve body between said entrance opening 17a and said
exit opening 17b. Also, said rubber member 179 is posi-
tioned on opposite sides of said periphery 17e of the valve
body. Therefore, in a case where the valve body 17 is
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inserted into the upper insertion hole 4a and the lower
insertion hole 5a and assembled, said rubber member
17g closely fits in the upper insertion hole 4a and the
lower insertion hole 5a.

[0049] Therefore, the liquid coolant will not leak out
from a narrow space between the insertion hole and the
projection of the valve body as seen in the buried type
thermostat which has already been proposed and also,
there is no need to form a guiding slot oppose to the
bottom inner hole 5a.

[0050] Said synthetic rubber member 17g is not limited
to the specific material as long as the material has char-
acteristics of heat-resistance and cold-resistance, and
the synthetic rubber member is made of materials, for
example, NBR, EPDM or silicone rubber or the like.
[0051] And, this synthetic rubber member 17g and the
valve body is unitized by baking the synthetic rubber
member to the periphery 17e of the valve body. If the
synthetic rubber member is attached by using adhesives,
there is a likelihood of said synthetic rubber member fall-
ing apart. Therefore, it is desirable to attached by baking.
[0052] Further, although the top and bottom ends of
said valve body 17 are both opened, the top end is nar-
rowed down to form a peripheral surface of the end por-
tion 17f and a cap member 18 is rigidly secured to this
peripheral surface of the end portion 17f (refer to Fig.1
through Fig.3). Said peripheral surface of the end section
17f is formed to engage with the configuration of a
stepped wall surface 4b of the upper insertion hole 4a.
Said cap member 18 is made of a synthetic rubber and
itis rigidly secured by baking or the like as said synthetic
rubber member.

[0053] Here, said valve body 17 may be of any material
aslong as it meets the requirement of the heat conductive
characteristics from the engine head and the machine
processing characteristics taking into consideration the
environment, where the thermostat is installed.

[0054] Further, the thermo valve 7 is composed of a
wax case 15 charged with an expansive wax 15a, a di-
aphragm 15b to transmit the expansion and the contrac-
tion of the wax 15a to a semi-fluid 15¢ on upper side, a
semi-fluid 15¢ on the upper side, said semi-fluid 15¢
transmitting the reaction of the diaphragm 15b to a rubber
piston 15d on the upper side, a back-up plate 15e which
transmits the reaction of the semi-fluid 15c to a piston
15f on the upper side, said piston 15f pushing a metal
fixture 18a of the cap member 18 and the element (valve
element) 15h having these component members ar-
ranged in a laminated structure.

[0055] Said element (valve element) 15h is adapted to
slide along the inner wall surface 17c of the valve body
17 so as to open and close the entrance opening 173,
the exit opening 17b.

[0056] In addition, the wax case 15 in which the wax
15a is charged is rigidly secured to the bottom side of
the element (valve element) 15h by calking or the like.
On the other hand, a guide section 15g which guides the
piston 15f is formed on an upper side opposite of said
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bottom side of the element (valve element) 15h. The outer
periphery of this guide section 15g is formed in corre-
spondence with the configuration of an inner wall surface
18h of the cap member 18 and formed to slidably fit within
said inner wall surface 18h. Further, on the outer periph-
ery of the guide section 15g, a plurality of annular slot
sections 15g1 and 15g2 are formed along the periphery,
and they are constituted to engage with plurality of lip
sections 18e and 18f projecting from the inner wall sur-
face 18h of the cap member 18.

[0057] As aresult, integration of the guide section 15g
and the cap member 18 becomes securer and also pre-
vents the entry of the liquid coolant from the space de-
fined between the guide section 15g and the piston 15f.
Further, because the cap member 18 holds the outer
peripheral surface of the guide section 15g, the guide
section 15g which moves in response to an extension of
the piston 15f is prevented from being inclined.

Further, said cap member 18 is formed in a cap-like con-
figuration, surrounds metal fixture 18a by baking or the
like and also rigidly secured to the outer peripheral sur-
face of the end section 17f of the valve body 17. Also, a
slot section 17j and a lip section 18i are formed to be
engaged with each other on the contacting surface of the
valve body 17 and cap member 18 to prevent entry of
the liquid coolant or dust thereinto.

Moreover, lip sections 18b, 18c and 18d are projecting
annularly from each of the brim section and the outer
peripheral surface of the cap member 18. These lip sec-
tions 18b, 18c and 18d slidably contact the upper inser-
tion hole 4a or a top insertion hole 4c to prevent entry of
the liquid coolant.

Furthermore, the coil spring 6 is interposed in a space
between the lid 19 and the thermo valve 7 to push the
thermo valve body 7 upward continually (refer to Fig.1 to
Fig.3). By the way, by modifying the resiliency or overall
height of the coil spring 6, it is able to adapt itself properly
to changes in a set operation temperature, a set flow rate
or the like of the buried type thermo element 1.

Further, a male screw section 19e is formed on the outer
peripheral surface of said lid 19 and on the other hand,
a female screw section 2c is formed on an opening 2a
of the lower insertion hole 5a formed in the engine head
2 and formed in correspondence with this male screw
section 19e. Therefore, the lid 19 is secured by screwing
the male screw section 19e and the female screw section
2c. Also, a top surface 19a of the lid 19 which enters the
inside of the bottom insertion hole 5a comes into contact
with valve body 17. Therefore, when the lid 19 is screwed
in, the top surface 19a pushes a bottom surface 17i of
the valve body 17 to support the valve body 17 between
the upper insertion hole 4a or the stepped wall surface.
[0058] Furthermore, a projecting surface 19b is cen-
trally formed in said top surface 19a of said lid 19. The
diameter of said projecting surface 19 b is formed in cor-
respondence with the inner diameter of the valve body
17 to be inserted thereinto and holds the coil spring 6
(refer to Fig.1 through Fig.3).
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[0059] Next, a structure for mounting the buried type
thermostat 1 and a concrete method for mounting the
buried type thermostat 1 are described hereinafter.
[0060] As stated before, the upper insertion hole 4a
and the bottom insertion hole 5a are formed in the engine
head 2 in advance. In this upper insertion hole 4a and
the bottom insertion hole 5a, there is no need to form the
guiding slots 120a and 120b, as in the buried type ther-
mostat which has already been proposed. Therefore, the
working on the engine head can easily be done.

[0061] Then, said valve body 17 is inserted into the
upper insertion hole 4a and the bottom insertion hole 5a
which have been formed in advance. When performing
this insertion, you need to conduct a positioning work to
ensure that the entrance opening 17a and the exit open-
ing 17b are in communication with the liquid coolant flow
path 3 (refer to Fig.2 and Fig.3).

[0062] The thermo valve 7 and the coil spring 6 are
located inside the valve body 17 into which the lid 19 is
inserted. As a result, the top surface 19a of the lid 19
comes into contact with the bottom surface of the valve
body 17 such that said top surface 19a pushes and
moves said valve body 17. When the entrance opening
17a and the exit opening 17b reach the point where they
are in communication with the liquid coolant flow path 3,
the mounting of the thermostat is finished.

[0063] When the valve body 17 is assembled with the
engine head 2, said rubber member closely fits in the
upper insertion hole 4a and the bottom insertion hole 5a
thus preventing the liquid coolant from leaking out from
the space defined between the periphery of the valve
body 17e and the upper insertion hole 4a or the bottom
insertion hole 5a.

[0064] Therefore, when the thermo valve 7 blocks the
flow path area FA, an inconvenience of the liquid coolant
on the radiator side leaking out to the engine side can be
reduced with the result that the engine warms up rapidly.
[0065] Next, a function of the buried type thermostat 1
in accordance with the instant embodiment is described
hereinafter (refer to Fig.2 and Fig.3).

[0066] Atfirst, the transfer of the buried type thermostat
1 from the closed status to the opened status will be de-
scribed. The liquid coolant inside the liquid coolant flow
path 3 before the warming up is at a low temperature and
this temperature is transmitted to the wax 15a inside the
wax case 15 by way of the periphery of the element (or
valve element) 15h and the wax case 15 (refer to Fig.1)
[0067] Then, as the temperature of the liquid coolant
inside the liquid coolant flow path 3 rises with the lapse
of time, the wax 15a inside the wax case 15 expands to
increase its volume. And in response to this volume in-
crease, the diaphragm 15b bulges to the upper side, giv-
ing rise to a force to push the rubber piston 15d upward
via semi-fluid 15c on the upper side. This force is trans-
mitted to the piston 15f via backup plate 15e such that
the piston 15f acts to project out from the guide section
15g. However, because a tip of the piston 15f is always
in contact with the metal fixtures of the rigidly secured
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cap member 18, the element (valve element) 15h itself
is pushed down by a relative movement against the piston
15f while overcoming the urge of the coil spring 6 (refer
to Fig. 3).

[0068] Atthe same time, the annular slot section 1591
of the guide section 15g, which engages with the lip sec-
tion 18e of the cap member 18, moves downward along
the inner wall surface 18h of the cap member 18 to en-
gage with the lip section 18f of the cap member at last.

[0069] Although the position where this lip section 18f
takes is normally at the bottom of the element (valve el-
ement) 15h, another lip section can be formed on the
place between the lip section 18e and the lip section 18f.
By forming this lip section, entry of the liquid coolant into
the space between the guide section 15g and the piston
15f can be prevented.

[0070] Then, as the thermo valve 7 moves downward,
the entrance opening 17a and the exit opening 17b
closed by the outer peripheral surface of the element
(valve element) 15h are opened to bring the flow path
area FA into communication. As a result, the liquid cool-
ant flows from the radiator side to the engine side as
shown in the bold arrows of Fig.3.

[0071] Next, the transfer of the buried type thermostat
1 from the opened state to the closed status will be de-
scribed. When the operation of the engine is stopped,
the action of the water pump causes to stop the cycling
of the liquid coolant inside the liquid coolant flow path 3.
Then, as the temperature of the liquid coolant inside the
liquid coolant flow path 3 decreases with the lapse of
time, this change in the temperature is transmitted to the
wax 15a inside the wax case 15 by way of the element
(or valve element) 15h and the wax case 15. And as the
temperature decreases, the expanded wax 15a inside
the wax case 15 contracts and the thermo valve moves
upward with the urge of the coil spring 6 which always
gives a force to push the thermo valve upward.

[0072] As a result, the outer peripheral surface of the
element (valve element) 15h closes the entrance opening
17a and the exit opening 17b to block the flow path area
FA (refer to Fig.1).

[0073] Next, the second embodiment of the buried type
thermostat in accordance with the present invention is
described with reference to Fig.4 to Fig.9. Here, Fig.4 is
a plan view of the buried type thermostat in accordance
with the second embodiment of the present invention,
Fig.5 is a front view of the thermostat shown in Fig.4, Fig.
6 is a side view of the said buried type thermostat and
Fig. 7 is a vertical cross-sectional view of the buried type
thermostat. Also, Fig.8 and Fig.9 are vertical cross-sec-
tional views of the mounted state and the operating state
of the buried type thermostat shown in Fig.4.

[0074] The buried type thermostat being adapted in
this second embodiment has the same basic structure
as the buried type thermostat 1 of the first embodiment.
As the similar numerals are used for the sections with
similar members or similar functions to said buried type
thermostat 1, the detailed descriptions thereof are omit-
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ted.

[0075] Further, in a buried type thermostat 20 in ac-
cordance with this second embodiment, a periphery 21h
of a valve body 21 has an exit opening 21a for the bypass
line beneath said exit opening 17b for the liquid coolant
flow path 3. Moreover, the bottom surface of the valve
body 21 is open, the inner space of the valve body 21
and said exit opening 21a for the bypass line being in
communication with each other when the element (valve
element) 15h closes the entrance opening 17a and the
exit opening 17b as shown in Fig. 7 and Fig.8.

[0076] Thus, the bottom surface of the valve body 21
is open and the entrance opening 21b for the bypass line
is provided. Further, a metallic ring 22 to hold the coil
spring 6 is received in a recess 21c formed in the inner
wall of the lower end portion of the valve body 21.
[0077] Furthermore, acap section21e formed concen-
trically with the peripheral surface 21h has a smaller di-
ameter than the peripheral surface 21h and is formed on
the upper section 21d of the valve body 21 integrally with
the valve body 21. Here, the cap section, made of syn-
thetic rubber, used in said first embodiment is done with-
out and the cap section 21e is formed integrally with the
valve body 21.

[0078] In the first embodiment, the cap member is
made of synthetic rubber and it is secured by baking but
there is a likelihood of transformation depending on the
material of the valve body. However, in this (second) em-
bodiment, the transformation of the valve body can be
prevented because the cap section 21e is formed inte-
grally with the valve body 21.

[0079] Further, a connecting section 21f which con-
nects an upper surface of the valve body 21 and the cap
section 21e is formed on an upper section 21d of the
valve body 21. This connecting section 21f is formed in-
termediate between the entrance opening 17a and the
exit opening 17b for the liquid coolant flow path 3 as
shown in Fig.5. Thus, it is constructed to partition the
entrance opening 17a and the exit opening 17b for the
liquid coolant flow path 3.

[0080] A continuous linear slot 21g is formed in the
peripheral surface 21h of said valve body 21, a ridgeline
section 21f1 of the connecting section 21f and a top end
surface 21e1 of the cap section 21e such that a ring-
shaped synthetic rubber member 23 is fitted into said slot
21g. Here, the slot 21g is also formed on the bottom pe-
riphery of the valve body 21 and the ring-shaped synthetic
rubber member 23 is fitted thereinto but not projecting
more than needed.

[0081] By fitting the ring-shaped synthetic rubber
member 23 into the slots 21g formed in the peripheral
surface of the valve body 21, the ridgeline section of the
connecting section and the top end surface of the cap
section, the synthetic rubber member with similar func-
tion as the synthetic rubber member in the first embodi-
ment can be easily be attached. Thus, baking conducted
to form the synthetic rubber member in the first embod-
iment is no longer needed while said rubber member will
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not move at the time of the mounting of the thermostat.
Also, in the first embodiment, when the synthetic rubber
member is secured by baking, there is a risk of transfor-
mation depending on the material of the valve body. How-
ever, when the ring-shaped synthetic rubber member 23
is used, the transformation of the valve body can be pre-
vented.

[0082] Here, it is desirable that this ring-shaped syn-
thetic rubber member 23 is made of NBR, EPDM or sil-
icon rubber.

[0083] Also, a positioning lug 24 is formed beneath the
entrance opening 17a for the liquid coolant flow path 3
of said valve body 21. Also, a recess 2a1 is formed in
the sidewall of the insertion hole 5a in correspondence
with this positioning lug 24 such that said positioning lug
24 is secured in the recess 2a1. Here, a slope 24a is
formed on the upper side (entrance opening side of the
liquid coolant flow path) of said positioning lug 24. There-
fore, it is easy to be inserted into the insertion hole 5a
and the valve body slightly transforms at the time of in-
sertion. Therefore, after the positioning lug 24 is secured
in said recess 2a1, said positioning lug 24 regains the
original shape.

[0084] Moreover, a lid 27 in which a bypass line 26 is
formed blocks the bottom surface of said valve body 21
by way of a sealing member 25.

[0085] In addition, although it is not shown in Fig.4 to
Fig.9, a plurality of annular slot sections 15g1 and 15g2
may be formed around the outer peripheral surface of
the guide section 15g such that said plurality of slot sec-
tions are engaged with a plurality of lip sections projecting
on the inner wall surface of the cap member (valve body
21) just as the first embodiment.

[0086] Next, a structure for mounting the buried type
thermostat 20 and a concrete method for mounting the
buried type thermostat 20 will be described hereinafter.
[0087] The upper insertion hole 4a, the bottom inser-
tion hole 5a and also the recess 2a1 are formed in the
engine head 2 just as the first embodiment.

[0088] Then, the thermostat 20 constructed in a man-
ner shown in Fig. 4 to Fig.7 just as the first embodiment
is inserted into the bottom insertion hole 5a.

[0089] When performing this insertion, a positioning
work is conducted so that the positioning lug 24 is se-
cured in the recess 2a1. And when the projection 24 has
been secured in the recess 2a1, the entrance opening
17a and the exit opening 17b come into communication
with the liquid coolant flow path 3. In this state, said rubber
member 23 closely fits in the insertion holes 4a, 4c and
5a.

[0090] Because said rubber member 23 closely fits in
the insertion holes 4a, 4c and 5a, when this valve body
21 is inserted into the engine head 2, the liquid coolant
is prevented from leaking out through a space left be-
tween the peripheral surface 21h of the valve body 21
and the insertion 4a, 4c and 5a.

[0091] Therefore, when the thermo valve 7 blocks the
flow path area FA, an inconvenience that the liquid cool-
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ant on the radiator side leaks out to the engine side can
be reduced with the result that the engine warms up rap-
idly.

[0092] Next, a function of the buried type thermostat 1
in accordance with the present embodiment is described
hereinafter (refer to Fig.8 and Fig.9).

[0093] Atfirst, the transfer of the buried type thermostat
1 from the closed status to the opened status will be de-
scribed. The liquid coolant inside the liquid coolant flow
path 3 before the warming up is at a low temperature and
this lower temperature is transmitted to the wax 15a in-
side the wax case 15 by way of the periphery of the ele-
ment (or valve element) 15h and the wax case 15.
[0094] When the temperature of the liquid coolant in-
side the liquid coolant flow path 3 is low, a bypass line
exit opening 21a is opened while the element (valve el-
ement) 15h blocks the flow path area FA and it is in com-
munication with the liquid coolant flow path 3 of the exit
opening 17b side. In other words, the bypass line is
opened and a water coolant from the engine moves
through the bypass line 26 of the lid 27, the entrance
opening 21b and the exit opening 21a for the bypass line
and then back to the engine again thus the engine warms
up rapidly.

[0095] Then, as the temperature of the liquid coolant
inside the liquid coolant flow path 3 rises with the lapse
of time, the wax 15a inside the wax case 15 expands to
increase its volume. And in response to this volume in-
crease, the diaphragm 15b bulges to the upper side, giv-
ing rise to a force to push the rubber piston 15d upward
by way of semi-fluid 15¢ on the upper side. This force is
transmitted to the piston 15f via backup plate 15e and
the piston 15f tries to project out from the guide section
15g. However, because a tip of the piston 15h is always
in contact with the inner surface of the cap section 21e,
the element (valve element) 15h itself is pushed down
by a relative movement against the piston 15f while over-
coming the urge of the coil spring 6 (refer to Fig. 9).
[0096] Then, the thermo valve 7 slides downward such
that the entrance opening 17a and the exit opening 17b
of the valve body 17 so far closed by the peripheral side
wall of the element (valve element) 15h are opened and
the flow path area FA is defined. Here, with the thermo
valve being pushed down and the flow path area FAbeing
thus defined, the bypass line opening 21a is closed by
the peripheral side wall 12 of the element (valve element)
15h.

[0097] As a result, the liquid coolant flows as shown
by bold arrow marks of Fig.9 from the radiator side to the
engine side.

[0098] Next, the transfer of the buried type thermostat
1 from the opened status to the closed status is described
with reference to Fig.9. When you stop the operation of
the engine, the operation of the water pump stops and
the cycling of the liquid coolant inside the liquid coolant
flow path 3 stops. Then, as the temperature of the liquid
coolant inside the liquid coolant flow path 3 decreases
with the lapse of time, this change in the temperature is
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transmitted to the wax 15a inside the wax case 15 by
way of the element (or valve element) 15h and the wax
case 15. And as the temperature decreases, the wax 15a
inside the expanded wax case 15 contracts and the ther-
mo valve moves upward with the incremental force of the
coil spring 6 which always gives a force to push the ther-
mo valve upward. As aresult, the outer peripheral surface
of the element (valve element) 15h closes the entrance
opening 17a and the exit opening 17b and the flow path
area FAis blocked. And the bypass line exit opening 21a
is opened

[0099] (refer to Fig.8).

[0100] As described above, with the thermostat and
the structure for mounting the thermostat the liquid cool-
ant is prevented from leaking out from the space left be-
tween the valve body and the insertion hole. Also, the
guide slot for guiding the valve body is not necessary to
be formed onto the members where the thermostat is
mounted, thus the processing cost can be cut.

Claims

1. Athermostat (1) comprising a cylindrical valve body
(17) formed with an entrance opening (17a) and an
exit opening (17b) in a periphery thereof; a flow path
area defined within said valve body (17) to bring said
entrance opening (17a) and said exit opening (17b)
into communication with each other; a valve element
(15b) movable back and forth across said flow path
area in response to a temperature change of a liquid
coolant flowing in said flow path area to provide
blockage and communication thereof to the flow path
area in response to movement thereof;
characterised by a synthetic rubber member (17g;
23) along an axis of said valve body (17) on a pe-
riphery of the valve body (17) between said entrance
opening (17a) and said exit opening (17b).

2. Athermostat as set forth in claim 1 wherein said syn-
thetic rubber member (179) is formed across the pe-
riphery of said valve body (17) by baking.

3. Athermostatas setfourthin claim 1, furtherincluding
a piston (15d, 15f) movable back and forth to shift
said valve body (17) in response to a temperature
change of the liquid coolant flowing through said flow
path area; and a cap member (21e) projecting from
atop end surface of said valve body (17), said piston
(15d; 15f) being in contact with an inner wall thereof;
said synthetic rubber (23) member being constituted
in the periphery of said valve body (17) and the top
end surface of said cap member (21e).

4. Athermostatas setfourthin claim 1, furtherincluding
apiston (15d, 15f) moving back and forth to shift said
valve body (17) in response to a temperature change
of the liquid coolant flowing in said flow path area;
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a cap member (21e) projecting from a top end sur-
face of said valve body (17), said piston (15) being
in contact with an inner wall thereof,

a connecting section (21f) for connecting the top end
surface of said valve body (17) and said cap member
(21e) ; and

slots (21c) formed in the periphery of said valve body
(17), a ridgeline of the connecting section (21f) and
the top end surface of said cap member (21e), and
said synthetic rubber being inserted into said slots
(21c).

5. Athermostat as set forth in any one of claims 1, 3 or
4 wherein said synthetic rubber member (23) is ring-
shaped.

6. A structure for mounting a thermostat as set forth in
any one of claims 1 to 4 wherein
said valve body is inserted into an insertion hole (4a,
5a) formed across said liquid coolant flow path area
and the valve body (17) and said insertion hole come
into close contact with each other by way of said
rubber member (179, 23).

7. A structure for mounting a thermostat as set forth in
claim 5 wherein
said valve body (17) is inserted into an insertion hole
(4a, 5a) formed across said liquid coolant flow path
area and the valve body (17) and said insertion hole
come into close contact by way of said rubber mem-
ber (179, 23).

Patentanspriiche

1. Thermostat (1) mit einem zylindrischen Ventilkérper
(17), der mit einer Zugangsoffnung (17a) und einer
Ausgangso6ffnung (17b) auf einer AuRenseite davon
ausgebildet ist, bei dem ein Bereich der Strdmungs-
bahn innerhalb des Ventilkérpers (17) definiert ist,
um die Eingangso6ffnung (17a) und die Ausgangs-
6ffnung (17b) miteinander zu verbinden, und mit ei-
nem Ventilelement (15b), das tber den Bereich der
Strémungsbahn hinweg in Abhangigkeit von einer
Temperaturverdnderung einer Kiihlfliissigkeit, die in
dem Bereich der Stromungsbahn flief3t, hin und her
bewegbar ist, um eine Blockierung und eine Verbin-
dung von diesen mit dem Bereich der Strdmungs-
bahn in Abhangigkeit von einer Bewegung von die-
sem bereitzustellen,
gekennzeichnet durch ein Kunstkautschukele-
ment (17g, 23) entlang einer Achse des Ventilkor-
pers (17) auf einer AuBenseite des Ventilkdrpers
(17) zwischen der Eingangsoéffnung (17a) und der
Ausgangsoéffnung (17b).

2. Thermostat (1) nach Anspruch 1, bei dem das Kunst-
kautschukelement (17g) lber die AuRenseite des
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Ventilkdrpers (17) hinweg durch Erhitzen ausgebil-
det ist.

Thermostat (1) nach Anspruch 1, ferner mit einem
Kolben (15d, 15f), der hin und her bewegbar ist, um
den Ventilkérper (17) in Abhangigkeit von einer Tem-
peraturveranderung der Kuhlflissigkeit, die durch
den Bereich der Stromungsbahn flieRt, zu verschie-
ben, und mit einem Deckelelement (21e), das aus
einer oberen Endoberflache des Ventilkérpers (17)
hervorragt, wobei der Kolben (15d, 15f) in Kontakt
mit einer Innenwand von diesem steht,

bei dem das Kunstkautschukelement (23) auf der
AuRenseite des Ventilkdrpers (17) und der oberen
Endoberflache des Deckelelements (21e) ausgebil-
det ist.

Thermostat (1) nach Anspruch 1, ferner mit einem
Kolben (15d, 15f), der sich hin und her bewegt, um
den Ventilkdrper (17) in Abhangigkeit von einer Tem-
peraturveranderung der Kuhlflissigkeit, die in dem
Bereich der Stromungsbahn fliel3t, zu verschieben,
mit einem Deckelelement (21e), das aus einer obe-
ren Endoberflache des Ventilkdrpers (17) hervor-
ragt, bei dem der Kolben (15) in Kontakt mit einer
Innenwand davon steht,

mit einem Verbindungsabschnitt (21f) zum Verbin-
den der oberen Endoberflache des Ventilkdrpers
(17) und des Deckelelements (21e), und

mit Nuten (21c), die auf der AuRenseite des Ventil-
korpers (17), auf einem Kamm des Verbindungsab-
schnitts (21f) und auf der oberen Endoberflache des
Deckelelements (21e) ausgebildet sind, und bei de-
nen der Kunstkautschuk in die Nuten (21c) eingefligt
ist.

Thermostat (1) nach einem der Anspriiche 1, 3 oder
4, bei dem das Kunstkautschukelement (23) ringfor-
mig ist.

Struktur zum Anbringen eines Thermostats nach ei-
nem der Anspriiche 1 bis 4, bei welcher

der Ventilkérperin ein Einfiihrloch (4a, 5a) eingeflihrt
ist, welches liber den Bereich der Strémungsbahn
der Kihlflissigkeit hinweg ausgebildet ist, und der
Ventilkdrper (17) und das Einfihrloch in engen Kon-
takt miteinander Uber das Kautschukelement (17g,
23) gelangen.

Struktur zum Anbringen eines Thermostats nach An-
spruch 5, bei welcher

der Ventilkérper (17) in ein Einflhrloch (4a, 5a) ein-
geflhrt ist, welches Uber den Bereich der Stro-
mungsbahn der Kihlflissigkeit hinweg ausgebildet
ist, und der Ventilkérper (17) und das Einfihrloch in
engen Kontakt mittels des Kautschukelements (17g,
23) gelangen.
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10

Revendications

Thermostat (1) comprenant un corps de vanne cy-
lindrique (17) formé avec une ouverture d’entrée
(17a) et une ouverture de sortie (17b) dans une pé-
riphérie de celui-ci; une zone de voie de passage
définie a l'intérieur dudit corps de vanne (17) pour
amener ladite ouverture d’entrée (17a) et ladite
ouverture de sortie (17b) en communication I'une
avec l'autre ; un élément de vanne (15b) déplagable
en va et vient d'un bout a l'autre de ladite zone de
voie de passage en réponse a un changement de
température d’un agent de refroidissement liquide
s’écoulant dans ladite zone de voie de passage pour
fournir un blocage et une communication de celui-ci
a la zone de voie de passage en réponse au mou-
vement de celui-ci;

caractérisé par un élément en caoutchouc synthé-
tique (17g ; 23) le long d’'un axe dudit corps de vanne
(17) sur une périphérie du corps de vanne (17) entre
ladite ouverture d’entrée (17a) et ladite ouverture de
sortie (17b).

Thermostat selon la revendication 1, dans lequel le-
dit élément en caoutchouc synthétique (17g) est for-
mé d’un bout a l'autre de la périphérie dudit corps
de vanne (17) par cuisson.

Thermostat selon la revendication 1, incluant en
outre un piston (15d, 15f) déplagable en va et vient
pour décaler ledit corps de vanne (17) en réponse a
un changement de température de I'agent de refroi-
dissement liquide s’écoulant a travers ladite zone de
voie de passage ; et un élément formant capuchon
(21e) dépassant d’'une surface d’extrémité supérieu-
re dudit corps de vanne (17), ledit piston (15d ; 15f)
étant en contact avec une paroi intérieure de celui-
ci;

ledit élément en caoutchouc synthétique (23) étant
constitué dans la périphérie dudit corps de vanne
(17) etde la surface d’extrémité supérieure dudit élé-
ment formant capuchon (21e).

Thermostat selon la revendication 1, incluant en
outre un piston (15d, 15f) se déplagant en va et vient
pour décaler ledit corps de vanne (17) en réponse a
un changement de température de I'agent de refroi-
dissement liquide s’écoulant dans ladite zone de
voie de passage ;

un élément formant capuchon (21e) dépassant
d’'une surface d’extrémité supérieure dudit corps de
vanne (17), ledit piston (15) étant en contact avec
une paroi intérieure de celui-ci,

une section de connexion (21f) pour relier la surface
d’extrémité supérieure dudit corps de vanne (17) et
ledit élément formant capuchon (21e) ; et

des fentes (21c) formées dans la périphérie dudit
corps de vanne (17), une ligne d’aréte de la section
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de connexion (21f) et de la surface d’extrémité su-
périeure dudit élément formant capuchon (21e), et
ledit caoutchouc synthétique étant inséré dans les-
dites fentes (21c).

Thermostat selon I'une quelconque des revendica-
tions 1, 3 ou 4, dans lequel ledit élément en caout-
chouc synthétique (23) est de forme annulaire.

Structure pour monter un thermostat selon I'une
qguelconque des revendications 1 a 4, dans laquelle
ledit corps de vanne est inséré dans un trou d’inser-
tion (4a, 5a) formé d’un bout a I'autre de ladite zone
de voie de passage d’agent de refroidissement liqui-
de, et le corps de vanne (17) et ledit trou d’insertion
entrent en contact étroit'un avec 'autre a I'aide dudit
élément en caoutchouc (17g, 23).

Structure pour monter un thermostat selon la reven-
dication 5, dans laquelle

ledit corps de vanne (17) est inséré dans un trou
d’insertion (4a, 5a) formé d’un bout a I'autre de ladite
zone de voie de passage d’agent de refroidissement
liquide, et le corps de vanne (17) et ledit trou d’in-
sertion entrent en contact étroit au moyen dudit élé-
ment en caoutchouc (17g, 23).
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